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(54) ORGANIC ELECTROLUMINESCENT ELEMENT 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide an organic electroluminescent 
element which can illuminate with high brightness at low voltage. 
SOLUTION: An organic compound layer 20 is arranged between the first 
electrode 12 and the second electrode 18, and the layer 20 has a hole 
carrying luminous layer 22 including an organic compound shown by the 
formula (1), (in the formula (1); R1-R4 are substituents, [A] is an alternative 
of either (1) composition of more than two carbon atoms, (2) a combined 
composition of one or more of carbon atom and requested, substituent or 
the atom other than carbon, or (3) composition of two biphenyl derivatives 
bound at plural points without interposing atom.) and an electron transfer 
layer 24 including an organic compound shown by the formula (2), (in the 
formula (2); Ar1 , Ar2, and Ar3 are aryl group or aromatic heterocycle group, 
X1, X2 and X3 are substituents, n1, n2 and n3 are integer of 0-3.). For the 
hole transferable luminous layer 22, a prescribed doping material may be 
doped in a host material like the material shown by the formula (1 ). 
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^«lS:«V>TiE7LaAJl 2 6 It&tfttZ d t T?* 1 ftffi 
(B«) l 2 jE7L*iaStto**Ji 2 2 t(D®m&* 

-fc^pTttfcftS. Sfc, _hiE5£ (10) *4f*rJHVvfc 
E?Ltt7Jl2 6tt, »Sfc<0l»«aM^^fcie>, J: !9 2ft 

fiMM§2 2JciE?L4:aAi-'5r^3ftSprtBi:*5o 20 
ft*. ■3fc:«i-J:3fc 1 JEHMSUtXXM 2 2 tt, * 

[0 0 4 2] 

[0 043] 1 : ^SOE?Lliaitt^*S*ffl 

X.5flELi^ : H2] 

(MMU-l) 3Wt« l - l tftt, JilEH 2 ic^-tl* 
03!ftJi2 2<k, 1^12 4^, HMfil 8 fcj&s, # 30 

Si 2 iMi 8(cti, -ett-etty — K*3 odsjstts 

[0 044] g§4£l 2ttl TOltfc^ #^*^;Rl 
0fc*#$;h/O>5. E?Ltt3tt4>XjfcJ| 2 2 rt, ft3* 
* (5) 

[ftl7] 




6 0nmO*St»*Lfc. 2 4 W\ ft3*5£ 

(1 1) 



20 

[ft 1 8 ] 




(ID 



T«SttSWaMfcd* (±IEft*5£(ii-l)ira--) £K 
SifSidt, 6 0 nm<7>aCS-ej|Jj«Lfeo 
[0 0 4 5] ftttl 8tt. tt?IK&J|2 4 
LiF£0. 5 nm, A 1 1 6 0 nmJgjSfcbfcaWfl: 
K:J:9#MtLfc. tt*3, :^WJlM5tiELi 

(DM&&te8 X 1 O- 5 P a T*&ofc e 
[0046] #6>Hfc#BE L*^ ©»i 1 2 (IT 

o) mi^?** i^iis (ad m\^-<-r*(nn>&. 

»fotlfe 0 H5^J3V^T, (cd/m 

2 ) , nswfifn^omjE (v) t*&£ 0 m 5 (c^^tL^i 

a s »»£*i;fc:, t?fd»4v©BiJDSE-e5 00 c 

ftjf 2 2tc/Hv>fcft^;S (5) (0*«Mfc*ft^jBH-*-6 
«85te-^«ft : 4 9 0 nm) i>mbtl 

[0047] mi«in(c«H-s«3Ki«aoxft«r 

i^fc^5, ^Uttfl 1 - 1 W*f 3 0 0 c d / 

m 2 coa^ib^ 100 ommmBto^umfit&mj&x- 

[004 8] (Ifelfcffl 1-2) 1 -2m Hffi 

« 1 k mm, m 2 Ki*i-*^*j*-e, 2 4 ^ 

it, ft^5£ (12) 

[ft 1 9 j 




(12) 



DtiELi^itfc, 

[0 0 4 9] lOtlELi^iil 2«JC^7^, 
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Htm sm^^-r^m&^m^ith 
mbtemm (c d/m 2 ) % istetefflansjE 

(v) Tfc3 0 B6K:*§;h,aJ:5K:, JOMJi-2fc: 

mmZtitZo trTfr4 1 3 c d 

fls** (5) (Oti^^g@t5fSfe« 
# (»3ftf— : 4 9 Onm) tft»6>*L*:. 

[0050] UkttlKUcaH- 53B3te«&tf>^fc£: 10 

fS^fc £ C *Hlfifl»J 1 - 2 (D* T-fi 3 0 0 cd/m 

2 <omwm»xi 2 o oimttowMMit-?« 

[oo5i] (mmmi-s) mttti-3i*i± % _biE 
mmm i-i t mm<Dmf&-e. iEimm&&ftm 220 

■ Unt LT, <b*3S (6) 
Kb 2 0] 




Bft)ktti-2 £NC4k¥3; (12) 

£*«r*IV\ flfe«H«« 1 - 1 £ W«(D*«"Cff«E L 30 
[0 0 5 2] ^OttELi^^ll 2M\zyy^^ 

v>T«ttitt»£ (cd/m 2 ) s «tt*i^^D«JE (V) 

^•BSttfc. ^4 V(Z)RliP«fiE"C4 4 5 c 

(6) ^W«^*^iBH-t-S#*fe38* «S#fcV-* 40 

: 5 0 0 nm) dSftfetLfco 
[0 0 5 3] ■MB»m^«H-d«3l£IUEoae{l:«r 

i^i;5, *mmmi -3<Dm*tes 0 0 c a/m 

2 o3gjg&^»rei 8 0 oi^BSft^^fW^IS-CS 
[00 5 4] {Vam 1 - 1 ) lt«#J 1 t IT, i2C 

mmm 1 - 1 tra«twiETL«fca6tt» 

3fe/l2 2 L-CiEft** (5) fc«i-*«Mfrfr 

a (13) so 
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Kb 2 1 ] 




(13) 



A I q 

V Jl>) (A 1 q) &/f§V\ ~<DA 1 q 

lf^l24$:60nmMlfc o (tkO«^^OV>T 

[0 0 5 5] #fenfcJt««l-l<^W«EL*^-0» 
Si 2(C^7^, iffil 8^^^^0«BE$rBIJf|DUfc 
tr<5, H8t*tJ: 5 4W!-tE#tttftofc 0 & 
H 8 |C*5^T (cd/m 2 ) % ^fcfeteEP 

jprnjE (v) -cfcSo roitMj i - 1 

4V<oBl*D«BE»c*3V^T, **ftW:5afc«l-l. 1 - 

2tmm, itm&M% (*#fcr— : 4 9 0 nm) 

-efcofcjdS, 3O0cd/m 2 (Di«iT5 0cd/ 

ll:«5tlEL*fm 3 00 cd/m2©lII 
»"C1 5 0 0«fH^S*A^ofc c 
[00 5 6] 1 - 2 ) Jtttftl 1-2 "Cfi, 

1 2t4s i Toic, iBjmmttmt (1 

4) 

Ifk 2 2 ] 




(14) 



NPD 



X'wZtlZitT $ >m^& (NPD) ^lK60nm 

Alq 0(fc^5£ (1 3) ) 2r^2 0 nm<Dj?£c7)3£3fc 
1, LTHJg^J 1 - 1 t m Cit^ ( 1 

1) (^ttffik^Srf V^T4 0 nm^f^^S^i 
5£«£r<DJK(cj£/SU ffittHltftll - l i:IPI«o«fi8; 

[0 0 5 7] iOtt«fll-2IC«5*«EL*f«)|| 

*«-iffi»tt«:B 9 o J; 5 l:4o fc. **5, H9M:|3 
^xwmtm& (cd/m 2 ) s «M»ppA]«j£ (v) 
-C£>£ 0 4 Vcd^DSIEcoTT\ »*feliAl qtaSH 
UfcSAJBft («**— : 5 2 0 nm) >&q#£>*l 

6 0 c d/m 2 cD»SL^#(btb^^^oyh 0 * 
fc, ^^Jt««|l-2^«S^r«EL*^-T-tt. 300 
c d/m 2 (DmmmW)X+l 3 5 0»IBO¥»»«S:/tL 



(13) 
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[0058] mmm 1 1 , i <t com) &t<d 
^ 3 ft, ±iE^a^j i - 1 , nitm i - 2 , njfe^j i - 
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[0 0 5 9] 
1^3] 







FWWt 














sawn-i 


lb¥5flS60nrn 


<b¥5Ml)eOnm 


490 


501 


1000 








490 


513 


1200 


SWWl-3 




4fc^5SCl2} 60hm 


500 


445 


1800 






Ah: 

Ib355l3>60nrri 


490 


50 


1500 



[SS54] 



















mi 


MM 

@300odW(W 






Akj: 


ib^rti) 

4Chm 


520 


60 


1350 



*3&t«4fc«i-t*5»), ft^W (3) 

(5) . * (6) fc^#«ft£*i:JflV*fcjE?L 
ft** (2) £S*«)&<?:i-5i*: (1 
l) * 5£ (1 2) te:^-J-^r«|-ft:-^/ft Srffi v ^ fc«^F*fca&JB 

to^i^^iia^ Jt«« i - 1 &im - 2 

[0060] fcfi«EE^*l«*»3tos»*r 
Slftii, 3E?LlfciSMt»3fcJI<OLUM03Ilffii:« 

^•aiJiwLUMOJWfct^sid^ jt«m-i, i - 
2 tjt^r, «ae>r/h* < , s^*&ai*a>e> 

tt»*JiWHOMO!|Sffit«^jS/lOHO'MOi^(D 
Uri*. lttt« 1-1X151- 2 o*^J:D*:#v^%;fc 

t t>itst*ft0>«a is 6>*l 

So 

[006 1] [jgjfiflt 2 : jE7L(*aStt»*«3ftS K-^S 
tr*t5«tELtf:H3] H3ft« 2 ^«S^f«E L 

mmm 1 1 mot* wn^nisi: ©no 
tt&ji 2 4t <D9tmm&~?*>z>j&-e±KnMm 1 

^il^C-Cfc^o L**U jH6«2Ttt, H3lC/Tt,t 
9CM12 2^ WSUK MSftSSl2 4t(Z)8 
ttftJ^fe*^ K-^^n/c K-^SSrWf 
^m^^n, £fc K-^Jif^^T, — (1) 

[0 0 6 2] (SBKW2-1) Wfc«2-iK:*jv^ 
ii2tt, ^9-xMKl 0±«c**4ixfc I TOJK-e 



20 /SSfvCl^o rco5B56»2 2 0DJK^{c*5V^Ttt. * 
f\ -Lfc*>ft*5S (5) -e^§jx5#HKM4fe«agR 

*jfetCT4 0 nm^H${C^i^Mt5o _h 
IBft** (5) <Dft-&feK*frU ±i£CDft^iS (8) 

*-*-**7Wb*-*-* y k> (Qd) *si%^*nsj:5 

f£, 2 0nm(Dl${:K-/i$:MLfco o£9, * 
* htt«**tf 6 0 n mT^O 5 ^tt»*^ 
t> K— :/Jf ri*2 Onm-CfcS. 

[0 0 6 3] K-^Jf ±fcf±, MfrHffltftb L 

T±3£oft#5£ (l 2) •e^Six5W«!lft'&ftSrfflv\ 
30 m^Ifj£i:t6 0 nmOiP^ltafLm^^ill® 
2 4«r»jEjiLfc. 

[0 0 6 4] RMEl 8Ktt, VHKa»2 4fl*»&L i 
F£:0. 5nm, A 1 *1 6 OnmOlS«iLT#fc 

t5M©#Ji*rKffi3IIE»-r.5 fc#©*ffl*tt8 x i o-s 
P a -e&ofc 0 

[0 0 6 5] ft&ftfcXftffl 2 - 1 JC«5*»E L*-f 
40 fco **S, El 1 OtC^V^■C^tt^iff^ (c d/m 2 ) , 

mmamumm (v) -c$>^ 0 aiowsn6j:5 
tc, mmm 2-1 (c«s*^f^«^ig^sjE^^^ 

5&<nM1&mi<D3t^F£*)t>£bl£M\'*6 2 2 c d /m 2 

TfflV>fc±|Eft*a (8) co^^Uft^^^y K^fcjB 
Htfc** (^*fc 0 -^SS : 5 3 0 nm) 

[0 0 6 6] HSi2-l(Z)tiELi^o 
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w^>, *HJfe092- 1 <om*\Z3 0 0 c d/m 2 OiIj^ 

irejj-es o o o^is^, MmmKD&m+tstmi, 
[oo67] (mmm 2-2) mum 2-2 @ 3 

K-^SJC LT3HS0H2 - 

lOQdtCftx., ±i£tf>ffc^5fc (9) [OT^tl^DCM 

[0068] #^tvy u c^^j2-2^-5^EL^^ 
£>HME1 2(cy7^, ttffii 8teW^*©*EE*rHU)D 

fc 0 ft*5, 01 1 Ki3l/>TiKWte»£ (c d/m 2 ) , 

StWiraffi&oaflE (v) xhz> 0 mi lA^^ti^xo 
mmizx, 5 7 2 c d/m* t\,^#i%izm\<mmx~<D 

a (9) <0DCM1 fcfiHLfc^U^fe** «8*fcT 
— ^jfifi : 5 7 5 nm) ftSfe&itft:. 

[0069] ^/c, mwiti?m\zn-t%&ymm<nmk* 
n^ittza, *nis0y 2 - 2 3oocd/ 
m 2 <z>®B&&»-e 4600 i$Ria& *: , ±mnmm 2 - 
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[0 0 7 0] (Jt«« 2 ) Jfctfefll 2 i tt, 3U&#J 2 t 

ra*o«rt-e, *^*"?<*as»»tLT^s: (13) 

t^£tl5A 1 q «rJHl\ 6 0 nm^ffStCJBjSKU^JB 

[0 0 7 1] :^«EL*TOiSl 2^7^ |£ 
Hi 8tC^^^^(7)mjE^R3)[JDb/c^r^> x 0 1 2(d^: 

i"* 5ft««-«EE4»tttftofc 0 fc*5, 01 2^*5^ 
T^ttiiffS (c d/m 2 ) \ «*ft«S3j!jD«ffi (V) tf 
fe^c Ull 2tC^£;H£ ct #btltiW4VO 
mf£mVX\ 2 3 1c d/m 2 £^?®ffiT\ {b*£5t 
(8) \C7frt**A>{k*"t9 y (Qd) 
«*t-«S : 5 3 0 nm) tf»fe*Lfc. 

[0072] mmftm\z%tirz>ft±ng.<nmi* 

m^tltZZ, *lt««|2 0*^tt3 0 0 c d/m 2 <D 

5 4 0 oi«mSfto¥tt»*30SSASixrv^ 

[0 0 7 3] (JUfeM2&tttM2 &0*Jfc) *5tt, 
_hfB*J6«2 (2-1, 2-2) XtJ«ittt«2*J:«S=fir 

[0 0 7 4] 
[^5] 















Sftft Own) 


MB 


i¥i fi in ■ r b a 
WDtTWWPp 

®300Dd^Or) 




*XMtS5SE) 6Chm 

1S 20hm 


60hm 


530 


622 


5000 




^vXMfcS^BH) 6Chm 
MHMWO 1% 20hm 


60hm 


575 


572 


4600 




*XHfeSaE) 60hrn 
KH*taW0 1% 20hm 


eOnm 


530 


231 


5400 



^5 J: -jfts; (3) T*£ixSflsf«; (5) co^SI 

t>, -»* (2) \^$tiz> &m<k&® z m^mmun 



5o 

[0 0 7 5] immm3^ i»j3tLT 
* (7) % (5) RXf (6) <D*»ffc 
•To 

[0 0 7 6] fb^S (7) Rt5 (5) OflS^ttO-MK*- 
&{coint. ftoft^SSSC (X) KftotRBtS. 
[0 0 7 7] 
Ut2 3] 



50 



(15) 
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(A) 



Ph 2 NH 



Pdcat 



Ph ; 




NPh a 



P(OEt) 3 



(B) 




NPh, 



NPh- 



LiAIH 4 



Ph 2 N 



_ (4. Ommol) ™F(15. Oml) 

NPh a r. t. , 20mln Phi 

(7) 



(O. 1 0mmol) 
(C-1) 



(O. 20mm oi) 



AcOH<15. OmO 
40t, 45min 



5£ (7) "C/Ttf h 7 r 5 y SSr»o^ f p -{r h y Ji, 
wORjftst (X) 0±a^^J:5**»^ < t9fpJ«-f 

[0 0 7 8] «t^ttAft»*>{fc£*B) ^fc^rVU^* 

(1 : 4*^Jt) S:HfTil^^lLT*5< 0 fb<& 

&}A\^7sk*i- 2 , 7—^^ti^r-9—y^^-uy> (4. 

O 6 g : 1 2mmo 1 ) <t > 2 ^i<D2§7 S 1 - 

~ry?-;v~7 ol=-;vt %ist. 2. 4^t(Dthy^^t 

l-=t/^%tBa»«rADx.T 1 2 0tt3^^L 
fc 0 'O'-tfi'ttttifiL «I?rlt, MI^7A 

[0 0 7 9] «b^*B"^&ft#* (7) (Dit&mO 

ik&W)Biz.^£tiz> 2, 7 - tr* (^x^/ur^y) 

-9-7/Utl/y ^£3. 60g (7mmol) 1 

5g^syyKhyxf;v [p (oEt) 3 ] 

£*#fflj&T-Cl 4 0t, 2 4P#ffljW&i-5^ 

M^7i^^P7 htCT«S8ii--5i:, fl^S (7) 
t-^i-^^C^3. 8g (7 5%W) ttbttfCo * 
fc, nhtitcz.<nfc*&& (7) ^^i-^*<Z>»^Ht, 




[0080] (YfcflW ( 7 ) Oft** c ft* Mfcs^5£ 

(5) <nik&m (7) ^stts^tru^ ^ 

(C) 0. 3 Ommo 1 i§PJ (4. Ommo 1 ) <D 
TkmikT/US ^Ayf!)A (L i A 1 HO KT\ & 
Tk-T- h7t (THF) «^T% 2 0 

»i*«rfTV\ RjeE* (x) * (c-i) T^r*]-/So2 

(c-i) x*^i-4b&M<Dm.3if&%)*mm (a 

cOH) ^T^ftcD^^;*/^:^ (MeSOsH) 
30 t&\^ 4 0t-e4 5MjRU o r*U£j; ^ g^ir-T 

( 5 ) \z7jk*rfc<&y9& 9 6 %<7)i&^-c#5 r t 

^T*#fc 0 **5, (5) <DiK&m<Dl&m*±. isV 

(«*R»OiBUfS7 0%) 0 ^f7^<B»m*T 
gte, 1 5 2 c CT*fc>9, a^^, 3 13t-3 14t:fc 

i 8 6^-1 8 7X:T—mMtf, *<nm&&*ik 
-TSteSSr^LfCo &*b\ »iftt5i*t©CHCl 
aft^PhH-Cfcv^jgtfi", T-fe h^tcfi^fco^ 
[0 0 8 1] <ft;5*5t (6) (Dit&m) (6) T? 

40 ^£fr5te^<D^£#fei2, ftOftfSC^ (Y) 

[0 0 8 2] 
[ffc2 4] 



50 



(16) 
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30 



(O. 6mmol) 
<C-2> 



+ MeOH 



AcOH{50. Oml) 
60~70°C, Ihr 



(6) <Dik&m*s ±ft<DR&iS: (x) 
(c) T^t^ep^ hy<D^7x-/P7^;S^)-o 

htr»6* (X) ©fatH«ft*8c-CRS4*2t» 
T/ua—A' (c-i) fctts-j-afbfr* (Rica; 

(Y) ) <7> (C-2) <M#3 0 

[00 8 3] r^s/e^: (Y) <K (C-2) "X? 

^$*XS 2JMfc7VW=i--/l'0. 6mmol?:Bi (Ac 
OH) tp-V'J>M<DiZj&m\<D** A> (Me OH) t& 

fci-5ffc*St (6) lc»i-J:5ftfl2-WMr7 4%0>iR* 

tt, 19 9t-2 0 4t«ofc, ±BYfc*a (5) £H 
ftO, Yb^* (6) <Dfc&m%, ^1219 9^-2 0 4 

[0 0 8 4] 

tt, -JKsfc (1) l-*S^5iE7L(fc2H4<?D»3fett»i:, 
— ** (2) ^StLS^ttaittWtSrfUffl+Sri: 

la 1 1 t«E L*^©«««*«-rB-o*>*. 
[m 2 ] **w«)WiE L*^©«irt«r*-rBi'efc 



10 



20 




74% 



[0 31 *I^t«EL*^©@2 £ teBiJtf>»/££: 

184] *^(OfiELif(O0 2M3 ittSUO 

[H 5 ] ^Jfe^J 1 - 1 CDWfiSE L*^<Z>»«-«ffi|# 
t££^-f0-C&5 o 

is 6 ] mmm 1-2 <D^mR hm^mm-mmw 
im 7 ] mmrn 1-3 <d#«e 

tt£r^-r0-C&£ o 

[m 8 1 item 1 - 1 ^w«e ^m^cowm-w&m 
im 9 ] \mtm 1-2 <ow«&e l*^»s-«e«f 

[010] HJS^J2-l^*EL*^0»^-«E 
[011] Hlfe#ll2-2CO^raEL^O»«-ttE 

[012] tt:K«»l2(DWttlEL*^»S-«E#te 
[^ofaw] 

10 isy^mm., 12 i us (s^mai, m 
ffi) , is i2ti (&mnm. mm) , 20 ti 
K&mm. 2 2 Eiu*ii6tt*5tJi, 2 4 m^i^ 



So 



[02] 




fctf*«<ITO)12 
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II] 



[1213] 



RM 

EML 




Eft*** 

*HM22^ 



<b) 



ZZZZZZZZZZZz 




irm 



MOT 



iMMMi 



ETL. 
EML 
HTL 



(d) 



[04] 



Ililllllliil 



18 



zzzzzzzzzzza 



*Hfc»22 
112 



«S10 



(»»312 



[06] 




17] 



Sttfli -1 




4 6 8 10 
Vdtagp (V) 



ims] 



100000 






100000 - 


^ 10000 




1 


10000 


3 1000 






1000 


1 100 




1 


100 ■ 


I 10 






10 ■ 


I 1 






1 ■ 


0.1 






0.1 L 



4 6 8 10 
VofogB (V) 



12 



IM 9 ] 




fcfcffl 1 - 1 



(18) 
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1 0] 



im 1 1 ] 



II 2] 




4 6 8 10 12 
VotWge (V) 

***2-1 




100000 



4 « 8 10 
VotUB» (V> 




tt««2 



(51)Int.Cl. 7 

H 0 5 B 33/22 

// C 0 7 C 211/61 
C 0 7 D 471/04 
519/00 



112 
3 11 



(72)3§^# &3M£ n± 

s^ms^^>x^»r^^^«ii4i# 

(72) ^« JSP 



F I 

H 0 5 B 33/22 

CO 7 C 211/61 
C 0 7 D 471/04 
519/00 



D 
B 

1 1 2 X 
3 11 



(72)&w%- mm t\ 

^^jiim^ffim+^2io#^ w±^m 

^m^mmmmAwm 2 -401 

(72)3§^ iR* ^0 

F* — A(#%) 3K007 AB02 AB03 AB04 CA01 CA02 

CB01 DA01 DB03 EBOO 

4C065 AA04 BB09 CC09 DD02 EE02 

HH01 JJ04 LL04 PP01 
4C072 MM02 UU05 

4H006 AB92 BJ50 BR70 BU48 



